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(54) Seat belt retractor reel and clamp 

* coat hplt ^tractor comorisinq a first emergency lock mechanism for locking a reel shaft around which a seat belt is 
woun^ ^T^t^J^^^ lock mechanism for sandwiching and locking said seat belt drawn out from the 
Z itS b N S^^Snbar 30 which pivots on one of its ends characterized in that the rotatable member has a 
reel snaii oy « T ™* 1 deformed so that the distance from the center of rotation to the sandwiching face of the seat 

^Tayt SSiS^i The other part of the Camp comprises a member 2? w^^** 

mounted on the frame 10e of the reel so as to be able to slide a short distance when clampmg occurs, eg in response to an 

acceleration detector. 

Alternative forms of deformation are' shown in Figs. 7 to 9. 
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SEAT BELT RETRACTOR 

gTPT .n nP THE ih»™»t™ RELETFO AKT STATEMENT 

The present invention relates to a seat -belt apparatus for 
protecting an occupant provided in a vehicle.. More particularly, 
the present invention relates to a seat belt retractor comprising 
first and second emergency lock means for locking a reel shaft 

, K£lU ig wound and for locking the seat 
around which shaft a seat belt xs wouna a 

belt, respectively. 

0-.~ntion.lXy. there is a seat belt retractor shown in Fig. 
,0 which c-prises first and second emergency look means for 
locking a reel shaft around which shaft a seat belt is wound and 
for locking the seat belt itself, respectively. 

The seat belt retractor shown in ,1,. 10 has first and second 

" . = a ^ q The first mechanism 5 comprises a reel 

lock mechanisms 5 and 9. ™e tits, 

shaft 2 around which a seat belt 1 is wound and a ratchet wheel 
coaxi.lly and integrally attached to the reel shaft The reel- 

shaft 2 is locked by engaging a catching means 4a with the ratchet 
wheel 3. The second mechanism 9 comprises a rotatable member 8 
the base end portion of which is rotat.bly attached to a case 6, 
with a pusher ,0 being attached to the tip portion of the rotatable 
member 3, and a slider 7 which is attached to the case 6 so as to 
face the rotatable member 8 and to slid, in the direction shown 
bY ,„ arrow I. The seat belt 1 which is drawn out from the reel 
shaft 2 is locked by being sandwiched between the slider 7 and a 
pusher 10. 

contact faces . ... and 7a of the pusher 10 and the slrder 
7 , respectively, with the seat belt i are smoothly and unevenly 
formed in the direction of crossing the direction of winding the 
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seat belt 1 on or off the reel shaft 2. 

With a structure comprising the first and second emergency 
lock mechanisms 5 and 6, as not only, the reel shaft 2 but also 
seat beit 1 itself is locked, a great extent of reliability can 
be obtained. 

In an emergency such as a collision, it is possible that 
force which is above the breaking strength of the seat belt 1 
that is sandwiched acts on the seat belt 1 . 

That is, in a normal' sandwiched state of the seat belt 1, 
the seat belt 1 is sandwiched and locked by the rotatable member 
8's rotating from the state shown in Fig. 10 in the direction 
shown by an arrow Dq (shown as 8')- 

However, when the seat belt 1 is sandwiched between the 
rotatable member 8 and the slider 7, if, further, strong force to 
draw the seat belt 1 out is given, by friction force of the 
sandwiched and sandwiching portions, the upper edge portion of the 
pusher 10 of the rotatable member 8 eats into the seat belt 1 
so as to snap the seat belt 1 stronger. In this way, snapping 
force is given intensively to the sandwiched portion of the seat 
belt 1. Thus, the seat belt 1 should have an extremely strong 
strength so that it may never break even when this strong snapping 
force is given locally intensively. 

OBJECT AND SUMMARY OF THE INVENTION 

An object of the present invention is to provide a seat belt 
retractor with high reliability which avoids breaking of a seat 
belt and which can secure the safety of an occupant. 

Another object of the present invention is to provide a seat 
belt retractor with which material of small breaking strength 
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can be used as the material of a seat belt. 

in a seat belt retractor of the present invention, a deformable 
portion is provided at a rotatable member which portion is 
deformed so as to shorten the distance from the" center of rotation 
-of the rotatable member to the seat belt contact face of a 
pusher . 

In the present invention, in case force given to a seat 
belt is below a predetermined extent, the deformable portion is 
not deformed and the seat belt is snapped and locked in this state. 
On the other hand, if force given to the seat belt is above the 
predetermined extent, the deformable portion is deformed "so as to 
shorten the distance from the center of rotation to the seat belt 
contact face. In this case, by the deformation of the deformable 
portion, snapping force enough to snap the seat belt itself can 
not be obtained, but as the seat belt is locked by a first emergency 
lock means which locks a reel shaft, breaking of the seat belt can 
be avoided and at the same time, the safety of an occupant can be 
secured . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1A is a side view of a rotatable member as an embodiment 
of the present invention, Fig. 1B is a bottom view of the rotatable 
member, and Fig. K is a perspective view of the rotatable member; 

Fig. 2 is an exploded perspective view of mainly a first emergency 
lock mechanism which locks a reel shaft around which a seat belt 
is wound; 

Fig. 3 is an exploded perspective view of mainly a second 
emergency lock mechanism which sandwiches and locks the seat belt 
wound off the reel shaft; 
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Fig. 4A is a front view showing an assembled state of the 
elements shown in Figs. 2 and 3, Fig. 4B is a right side view 
showing the assembled state, and Fig. 4C is a sectional view 
taken along the line A-A of Fig. 4A; 

Figs. 5, 6A, 6B, 6C, 6D, and 6E are views for describing 
the operation of mainly a rotatable member with a deformable 
portion and a slider; 

Fig. 7 is an enlarged detail view showing a state of deformation 
of the deformable portion; 

Figs. 8A, 8B, and 9 are sectional views showing rotatable 
members with a deformable portion as other embodiments of the 
present invention; and 

Fig. 10 is a sectional elevational view showing a conventional 

seat belt retractor. 

DESCRIPTION OF THE PREFERRED ■ EMBODIMENTS 

The present invention is described below with reference to 
the drawings. 

A seat belt retractor shown in Figs. 1 through 4 comprises a 
frame 200, a reel shaft 11 provided at the frame 200, and first 
and second lock mechanisms 15 and . 17 which mechanisms are described 
in detail below. The first lock mechanism 15 comprises the reel 
shaft 11 which is rotatable according to winding of a seat belt 12 
on and off the reel shaft 11 which seat belt 12 is wound around 
the reel shaft 11, a rachet wheel 13 (shown in Fig. 4C) provided 
coaxially and integrally with respect to the reel shaft 11, and a 
first catching member 14 which can tilt so as to be located at an 
engaging position with the ratchet wheel 13 or alternatively, at 
a disengaging position from the ratchet wheel 13. The first lock 
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mechanism 15 locks the rotation of the reel shaft 11 by engaging 
the first catching member 14 with the ratchet wheel 13. The second 
lock mechanism 17 comprises a second catching member 16 which is 
in the directions designated as G 1 and G 2 rotatably movably attached to 
a transmission member 36 so that a pawl portion 16a may be located at 
an engaging position with the ratchet wheel 1 3 , or alternatively, 
at a disengaging position from the ratchet wheel 13. The second 
lock mechanism 17 further comprises a rotatable member 30 and a 
slider 22 which sandwich and lock the seat belt 12 when the pawl portion 
16a of the second catching member 16 is engaged with the ratchet 
wheel 13. The seat belt retractor further comprises an acceleration - 
sensor 35 and a lock ring 18, which lock ring 18 makes the first 
and the second catching members 14 and 16 engaged with the ratchet 
wheel 13 mutually independently by detection of acceleration above 
a predetermined extent by the acceleration sensor 35. 

The other end of the reel shaft 1 1 is connected with one end 
of a spiral return spring 19. The other end of the return spring 
19 is fixed to a side face 201 of the frame 200. Accordingly, 
the seat belt 12 is wound off the reel shaft 11 against the 
biasing force of the return spring 19 and is wound on the 
reel shaft 11 by the biasing force of the return spring 19. 

Next, the first emergency lock mechanism 15 is described in 
detail with reference to Fig. 2 also. 

As shown in Fig. 2, a protruding portion 13a which is 
coaxial with respect to the reel shaft 11 is formed outside the 
ratchet wheel 13 which rachet wheel 13 is fixed to the one end 

of the reel shaft 11. 

A through hole 20b which is formed at one end portion of a 
tie plate 20 and a through hole 1 8d which is formed at the center 
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portion of the lock ring 1 8 are loosely engaged with the protruding 
portion 13a. One end of a C-shaped spring member 21 is caught in 
a spring hanger 20a which spring hanger 20a is provided at an 
approximately center portion of the tie plate 20. The other end 
of the spring member 21 is caught in a spring hanger 1 8f of the 
lock ring 18. Biasing force to rotate in the direction shown 
by an arrow A 2 is always given to the lock ring 18 by the spring 
member 21 . 

A reel member 32 is put on the reel shaft 11. The seat belt 
12 is wound around the reel member 32. 

A hook retainer 23 is fixed to the protruding portion 13a of 
the ratchet wheel 13 which protruding portion 13a protrudes over 

the lock ring 18. 

A support pin 23a is protrudingly provided so as to be 
parallel with the direction of the center of the rotation axis of 
the reel shaft 1 1 at a peripheral portion of the hook retainer 23. 
Further, a hook 24 is disposed so as to overlap the hook retainer 
23. The hook 24 can sway around the support pin 23a. The support 
pin 23a pierces a hole 24z. 

A compression coil spring .25 intervenes between the hook 
retainer 23 and the hook 24. The hook 24 is biased to rotate 
in the direction shown by an arrow around the support pin 231. 

A pawl 24b is provided at a part of the outer periphery of 
the hook 24, which pawl 24b can be engaged with internal teeth 18a 
of the lock ring 18. A connect pin 24a which is away from the 
support pin 23a and is parallel with the support pin 23a is formed 
at the hook 24. As the hook 24 is biased by the compression 
coil spring 25, normally (when a large extent of acceleration does 
not act on the vehicle), the pawl 24b is disengaged from the 
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internal teeth 18a. 

The connect pin 24a is put in a catching hole 26a which 
catching hole 26a is provided at the outer periphery of a friction 
catching member 26. The friction catching member 26 is formed to 
be approximately ring-like. The support pin 23a which pierces 
and protrudes over the hook 24 goes into a cutout portion 26b of 
the inner periphery of the friction catching member 26. An arc = 
like spring member 27 is attached to the outer periphery of the 
friction catching member. 26. A ratchet wheel 28 with ratchet 23a 
formed on the end face of its outer circumference has a concave 
portion the shape of which portion is the same as the friction 
catching member 26 for storing the friction catching member 26 on 
the side face which can not be seen in Fig. 2. The friction 
catching member 26 is stored in.. the concave portion. The spring 
member 27 is pressed against the outer circumference face of the 
concave portion, and by this, the ratchet wheel 28 is caught on 
the friction catching member 26 by friction. 

The acceleration sensor 35 for detecting a large extent of 
. acceleration is attached to the lower portion, of a side face 202 

of the frame 200. 

The acceleration sensor 35 comprises, as shown in Fig. 4A, 
an inertial mass support case 35c, a barrel-like inertial mass 35a 
which is mounted in the inertial mass support case 35c and which 
tilts by the action of approximately horizontal acceleration, and 
an actuator 35b the base end side of which is rotatably engaged 
with the case 35c which rotates around the case 35c in the upper 
direction according to the tilt of the inertial mass 35a. A tip 
portion 35d of the actuator 35b is engaged. with the ratchet 28a 
which ratchet 23a is formed on the end face of the circumference 
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of the ratchet wheel 28 when the actuator 35b rotates in the 
upper direction. 

Next, the second emergency lock mechanism 17 is described in 

detail with reference to Fig. 3 also. 

The second emergency lock mechanism 17 comprises the slider 
22 which is attached to a case 1 0 so as to slide in the direction 
of winding on and off the reel shaft 11 (in the direction shown 
by the arrow Z) and the rotatable member 30 which is disposed 
so as to face the slider 22 and which, linked with the locking 
operation of the first lock mechanism 15, sandwiches and locks 
the seat belt 12 with the slider 22. 

The slider 22 comprises a stopper 204 which is formed by 
bending a part of a back portion 203 of the case 200, a slider 
body 22d which is attached to the back portion 203 so as to slide 
in the direction of winding the seat belt 12 on and off the reel 
shaft 11 (in the direction shown by the arrow Z), a receiver 22b 
on which smoothly curved teeth are formed in the direction of crossing 
the direction of winding the seat belt 12 on and off the reel 
shaft 11 (in the direction shown by the arrow Z) and. which is 
attached to the slider body 22d, and springs 22f which are 
disposed under the stopper 204 and which encourage the slider 
body 22d in the lower direction in the Fig. 3. The stopper 204 is 
formed weakly enough to be deformed when force in the upper direction 
in the Fig. 3 is given to the stopper 204. 

The rotatable member 30 is described in detail with reference 

to Figs. 1A, IB, and 3 also. 

The rotatable member 30 comprises a pusher 30a which is attached 
to the end portion of sandwiching the seat belt 12 and a weak 
portion 40 which, when force above a predetermined extent is 
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given, can be deformed so as to shorten a distance L from a 
center of rotation 0 to a contact face 30c with the seat belt 12. 
The rotatable member 30 is disposed between both the side faces 
201 and 202 and is rotatably attached to the case 200 by a shaft 
31 - 

A free end face portion 30e is, as shown in Fig. 1A, concave 
and its front view is approximately U-shaped. On the other hand, 
an attaching face 30d of the pusher 30a to the rotatable member 
30 is convex and approximately U-shaped so as to fit in the end 
face portion 3 0e. The end face portion 30e and the attaching 
face 30d are attached so as not to go away from each other by an 
engaging portion (not shown). In a normal state of operation, 
the attached state shown in the Figs, is maintained. When force 
above a predetermined extent is given to the seat belt 12, the 
weak portion 40 is deformed and the rotatable member 30 is rotated 
in the direction shown by an arrow E. 

The weak portion 40 shortens the distance L from the center 
of rotation O (the shaft 31) to the contact face 30c sandwiching 
the seat belt 12 with force above a predetermined extent given to 
the seat belt 12. In the present embodiment, the weak portion 40 is 
collapsed and deformed when force above a predetermined extent is 

given to the seat belt 12. 

The collapsible portion (weak portion) 40 is formed by making 
the thickness thin of the lower protruding portion in the Figs, of 
the end face portion 30e of the rotatable member 30 which rotatable 
member 30 is formed to be approximately U-shaped, so as to be 
collapsed by force above a predetermined extent given to the 
seat belt 12. 

With the above structure, compressive force in the direction 
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shown by an arrow F from the contact face 30c of the rotatable 
member 30 to the center of rotation O caused by force above a 
predetermined extent given to the seat belt 12 causes the pusher 30a 
to be rotationally displaced, the collapsible portion (weak portion) 
40 is collapsed, and by this, the distance L is shortened from the 
center of rotation O (shaft 31) to the contact face 30c sandwiching 
the seat belt 1 2. 

A female screw hole 30b is formed in the center portion of 
a side face of the rotatable member 30. A screw member 3 4 shown 
in Fig. 3 is screwed to the female screw hole 30b, One end of the 
transmission member 36 formed like an approximately triangular 
plate is engaged with the screw member 34. The transmission 
member 3 6 has a* function to actuate the second emergency lock 
mechanism 17 linked with the first emergency lock mechanism 15. 

In the transmission member 36, as shown in Figs. 3, 4A, and 
4B, a through hole 36a and a cutout portion 36b are formed at 
the two end portions, respectively, and a shaft 36c is protrudingly 
formed on one side face. A pin 36d, which is the center of 
rotation of the transmission member 36, is inserted in the through 
hole 36a. A screw member 34 which rotatably connects the rotatable 
member 30 with the transmission member 36 is inserted in the cutout 
portion 36b. A through hole 16b which is formed at the second 
catching member 16 fits on the shaft 36c. 

The outline of the cutout portion 36b is a cycloidal curve 
so that the cutout portion 36b may be in smooth contact with the 
screw member 34. 

When the rotatable member 30 is in the normal range of 
rotation, the cutout portion 36b smoothly rotates the rotatable 
member 30. When force above the breaking strength of the seat 
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belt 12 is given to the seat belt 12 and the rotatable member 30 
rotates out of the normal range of rotation, the rotatable member 
30 can be disengaged from the screw member 3 4 which is provided 
on a side face of the rotatable member 3 0 so 'that the rotatable 
member 30 may not be prevented from being so rotationally displaced. 
A cutout portion 210 in Fig. 3 is formed so as not to prevent ■ 
the operation of the rotatable member 30 on the assumption of the 
range of the rotational displacement of the rotatable member 30. 

Next, the operation of a seat belt retractor with the above 
construction is described mainly in relation to the rotatable 
member 30 and the slider 22 with reference to Figs. 6A through 
6E also. Figs. 6A through 6E are simplified for the purpose of 
clarifying the operation of the rotatable member 30. Other elements 
are described with reference to Figs. 2 and 5. 

First of all, when rapid acceleration due to a collision, 
etc. does not act, the pusher 30a of the rotatable member 30 and 
the seat belt 12 are, as shown in Fig. 6A, in a non-contact state. 

in this state, when a large extent of acceleration acts, as 
shown in Fig. 5, the actuator 35b of the acceleration sensor 35 
rotates and the tip portion 35d of the actuator 35b rotates in the 
upper direction, is engaged with the ratchet 28a on the outer 
periphery face of the ratchet wheel 28a, and prevents the ratchet 
wheel 28 from rotating. Then, force in the direction of winding 
the seat belt 12 off the reel shaft 1 1 is given to the seat 
belt 12. Though the reel shaft 11 tries to rotate, as the 
ratchet-wheel 28 is prevented from rotating, the ratchet wheel 
28 is relatively rotationally displaced in respect to the reel 
shaft 11 (in the direction shown by the arrow A 2 ). 

This relative and rotational displacement is transmitted to 
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the hook 24 through the connect pin 24a. The hook 24 sways around 
the support pin 23a in the direction shown by an arrow B2 against 
the biasing force given by the compression coil spring 25. 

Then, the pawl 24b of the hook 24 is engaged with the internal 
teeth 18a of the lock ring 18. The rotational force of the reel 
shaft 11 is transmitted to the lock ring 18 through the hook 
retainer 23, the hook 24, the pawl 24b, and the internal teeth 18a, 
and the lock ring 18 is rotated in the direction shown by an 
arrow At against the biasing force given by the spring member 

21 . ; 

By the rotation of the lock ring 18, a guide pin 16c of the 
second catching member 16 shown in Fig. 5 which is inserted in 
the second catching member guide hole 18c moves along the second 
catching member guide hole 18c, and by this, the second catching 
member 1 6 rotates in the direction shown by the arrow G-, . 

When the rotational displacement of the second catching 
member 1 6 in the direction of the arrow G r reaches a predetermined 
angle, from that time, the first catching member 14 begins to 
rotate in the direction of engaging with the ratchet wheel 13 
(in the direction shown by an arrow C-, ) , as shown in Fig. 5. 

Then, when a pawl portion 16a of the second catching member 
16 is engaged with the ratchet wheel 13, according to the rotational 
displacement of the ratchet wheel 13 in the direction of the arrow 
At , the transmission member 36 is rotationally displaced in the 
direction of an arrow H shown in Fig. 5. During the displacement 
of the transmission member 36, the first catching member 14 is 
not engaged with the ratchet wheel 13. 

By the rotational displacement of the transmission member 36 
in the direction of the arrow H, the rotatable member 30 is, as 
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shown in Fig. 6B, rotated in the direction of the arrow D-, around 
the shaft 31 (the center of rotation 0) and, with the slider 22 
which faces the rotatable member 30, sandwiches the seat belt 
12 disposed between the slider 22 and the rotatable member 30. 
Fig. 5 shows approximately the same state as that shown in Fig. 6B. 

By the above sandwiching operation, the slider 22 slidingly 
moves in the upper direction according to the rotational displacement 
of the rotatable member 30 against the biasing force given 
by the spring 22f and the seat belt 12 is locked (See Fig. 6B). 

The first catching member 1 4 is made to be engaged with the 
ratchet wheel 1 3 at a time when the seat belt 12 is sandwiched for 
certain . 

In this state, the collaps ible portion (weak portion) 40 maintains 
the initial form without being collapsed. 

In an emergency such as a collision, the seat belt 12 is 
locked in this way and binding of an occupant is aimed. 

However, here, if the seat belt 12 is further pulled in the 
direction of the upper arrow Z, the rotatable member tries to be 
rotationally displaced in the direction shown by the arrow D, further 
from the locking state of the seat belt 12 as shown in Fig. 6B. 

According to the further rotational displacement of the 
rotatable member 30,. the slider 22, breaking the upper end 
portion of a sandwiching frame 1 Oe which portion. is weakly constructed, 
slidingly moves as shown in Fig. 6C. On the other hand, the 
pusher 30a is rotationally displaced in the direction of the 
arrow _E due to pressing force given by the slider 22 as shown in 
Fig. 6c and the weak portion 40 begins to collapse in the direction 
of the arrow F due to the pressing force given by the pusher 30a. 
This state is also shown in Fig. 7. 
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Then, as also shown in Fig. 6D, when the seat belt 12 is 
further drawn out in the direction of the upper arrow Z, rotatable 
member 30 and the slider 22 are further rotated in the direction 
of the arrow with their force of .sandwiching the seat belt 12 
gradually weakened. At this time, the collapsible portion 40 is 
further buckled and deformed due to pressing force given by the 
pusher 30a, and the collapsible portion 40 is deformed so that the 
distance from the center of rotation O to the contact face 30c 
sandwiching the seat belt 12, especially to a lower end portion 
30c 1 of the pusher 30a shown in Fig. 7 may be shortened. 

Then, at last, the seat belt 12 and the pusher 30a are 
disengaged from each other and the sandwiched state of the seat 
belt 12 is released. In this released state also, the seat belt 
12 is locked by the first emergency lock mechanism 15 through the 
reel shaft 11. 

According to tho present embodiment as above described in 
detail, when the seat belt 12 is sandwiched by the rotatable 
member 30 and the slider 22, even if strong force to draw the seat 
belt 12 out is given and the rotatable member 30, linked with 
drawing the seat belt 12 out, tries to rotate by force in the 
direction of the arrow , at that time, the collapsible portion 40 is 
collapsed and deformed so that the distance from the center of 
rotation O to the contact face 30c sandwiching the seat belt 12 
may be shortened. Accordingly, the pusher 30a does not eat into 
the seat belt 12 and by this, force which is above the breaking 
strength of the seat belt 12 "is not intensively given to the 
portion of the rotatable member 30 which sandwiches the seat belt 
12. Accordingly, breaking of the seat belt 12 can be avoided. 

Figs. 8A and 8B are a front view and a bottom view, respectively, 
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which show a rotatable member with a deformable portion as another 
embodiment of the present invention. 

A rotatable member 41 shown in Figs. 8A and 8B is approximately 
the same construction as that of the rotatable member 30 shown in 
Figs. 1A and IB, but the rotatable member 41 is different from 
the rotatable member 30 in the respect that the rotatable member 
41 comprises a bending portion 42 as a weak portion which bends 
so as to shorten the distance from the center of rotation O to 
a sandwiching face 41b of the seat belt 12 when force above a 
predetermined extent is given to the seat belt 12. The screw member 
34 is screwed to a female- screw portion 41a. 

in the above construction, when the seat belt 12 (not shown) 
is pulled by the strong force which seat belt 12 is sandwiched 
by the rotatable member 41 , the rotatable member 41 tries to be 
rotationally displaced in the direction shown by the arrow D, 
further from the locking state of the seat belt 12. In this state, 
the bending portion begins to bend according to pressing force 
in the direction of the arrow F given by a slider 22. By the 
plastic deformation of the bending portion 42, a bent piece 43 
is displaced so as to shorten the distance from the center of 
rotation O to the sandwiching face 41b of the seat belt 12, gees 
away from the seat belt 12, and at last releases the sandwiched 
state of the seat belt 12. The numeral 43' shows a deformed 
state of the bent piece 43. 

Even if the sandwiched state of the seat belt 12 is released, 
as the seat belt 1 2 is locked by the first emergency lock mechanism 
15 through the reel shaft 11, the safety of an occupant is secured. 
With an embodiment comprising the rotatable member 41 having 

^^e^-*. „ fhat of the abovementioned 
the deformable portion 42, the same effect as that 


-15- 


embodiment can be obtained. 

Fig. 9 is a sectional view showing a rota table member having 
a weak portion as a further embodiment of the present invention . 

A rotatable member 45 shown in Fig. 9 comprises a pusher 46 
which is provided at a sandwiching end face portion of the seat 
belt 12 (not shown), a shear pin 47 which maintains a predetermined 
posture of the pusher 4 6 with respect to the rotatable member 4 5 
when force given to the seat belt 12 is below a predetermined 
extent, and a hole 50 for inserting the shear pin 47. 

The pusher 46 is formed like a cut-in-half cylinder, its 
sandwiching face 46a of (contact face with) the seat belt 12 
being its bottom portion. The pusher 46 is fixedly supported to 
be attached to the rotatable member 45 through the shear pin 47. 

The breaking strength of the shear pin 47 is set so that the 
shear pin 47 may be broken in case force given in the direction 
of the arrow F which is developed by force given to the scat belt 
12 gets above a predetermined extent. 

In the above structure, when pressing force in the direction 
of the arrow F acts on the rotatable member 45, the rotatable 
member 45 tries to be rotationally displaced further in the same 
way as abovementioned. In this state, the support member (shear 
pin) 47 is broken by shearing force which acts between the rotatable 
member 45 and the pusher 46. According to the breaking , the 
cut-in-half cylindrical portion of the pusher 46 is rotated and 
displaced so that the distance L from the center of rotation 0 to 
the sandwiching face 46a of the seat belt 12 may be shortened, the 
seat belt 12 and the pusher 46 go away from each other, and at 
last, the sandwiching state of the seat belt 12 is released. In 
this released state also, the seat belt 12 is locked by the first 
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lock mechanism 1 5 through the reel shaft 11. 

With an embodiment comprising a rotatable member having this 
deformable portion, the same effect as that of the abovementioned 
embodiment can be obtained. 
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WHAT IS CLAIMED IS; 

(1) A seat belt retractor comprising: 

a reel shaft around which a seat belt is wound; 

a frame which rotatably supports said reel shaft; 

a return spring which engages said reel shaft in the 
direction of winding said seat belt on said reel shaft; 

a first emergency lock means for locking said reel shaft 
around which said seat belt is wound; 

a second emergency lock means for locking said seat 
belt drawn out from said reel shaft by sandwiching said seat 
belt with a rotatable member which pivots on one end 
portion of said rotatable member, said rotatable member having 
a deformable portion which is deformed so as to shorten the 
distance from the center of said rotation to a face at which 
said seat belt is sandwiched;, and 

lock actuate means which comprises an acceleration 
sensor for actuating said lock members. 

(2) The seat belt retractor of claim 1 wherein a pusher 
having a face which is in contact with said seat belt is attached 
to the other end portion of said rotatable member- 

(3) The seat belt retractor of claim 2 wherein said deformable 
portion is a portion which can be collapsed and which is provided 
on the side of the tip of said rotatable member- 

(4) The seat belt retractor of claim 2 wherein a notch is 
formed in said rotatable member and the portion of said rotatable 
member except said notch is said deformable portion - 
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(5) The seat belt retractor of claim 2 wherein a pin for 
maintaining said pusher on said rotatable member is provided at 
said pusher, said pin being a shear pin which can be sheared and 
constituting said deformable portion. 

(6) The seat belt retractor of claim 1 wherein a slider facing 
said rotatable member is slidably provided with respect to said 
frame and said seat belt is locked, by being sandwiched between 
said slider and said rotatable member. 

(7) The seat belt retractor of claim 1 wherein a stopper 
which gets in contact with said slider when said slider slides while 
sandwiching said seat belt is provided in said frame and said 
stopper is deformed and permits said slider- to slide further 

when force above a predetermined extent is given by said slider. 

(8) The seat belt retractor of claim 2 wherein an uneven 
corrugated portion which extends orthogonally with respect to 
the direction of said seat belt wind-off is 

provided on said contact face of said pusher with said seat belt. 

(9) The seat belt retractor of claim 8 wherein a receiver 
having an uneven corrugated portion which extends orthogonally 
with respect to the direction of said seat belt wind-off 

is provided on a contact face of said slider with 
said seat belt and said seat belt is sandwiched by said receiver 
and said pusher, said uneven faces of which receiver and pusher 
are engaged with each other. 
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